Introduction
The recent discovery1'2 that the scintillator BaF2 had an ultraviolet (u.v.) component of light opened the possibility of combining it with gaseous detectors where photoelectrons could be observed and the position information measured. This arrangement was successfully tested3-5 using gases with low photoionization potential like TMAE (Tetrakis-dimethylamineethylene) and TEA (triethylamine). These photosensitive vapors are absorbed on the metal surfaces of the gaseous chambers, and when the uv photons from the BaF2 scintillator impinge on them, they emit photoelectrons which are drifted and then amplified at the anode wires in the usual fashion. Chambers of this type have also been tested at low gas pressures6-7 with good results.
In all these tests an important problem that remained was the low efficiency of the device. We studied first the electron production efficiency in various regions of our chamber. We Fig. 2 . The crystal was 2x2x5 cm3 and was attached to the chamber through an Aclar window of 0.1 mm thickness. The crystal was wrapped in aluminum foil on all faces except the one in contact with the window. The chamber had anode wires of 100 pm diameter gold covered Tungsten separated 6 mm from each other. Several photo-cathodes where tested, including aluminum foil, aluminized mylar, copper foils and gold covered wires similar to the anode wires.
In order to determine the possible conversion in the gas, the chamber had a drift region of 4 cm long which could collect charges in this volume and drift them towards the amplification region by means of an extra set of drift wires as shown in Fig. 2 .
To insure that the signals observed in the SQS anode were not due to direct ionization in the chamber gas or walls but to the photons from the scintillator, several precautions were taken. A lead shielding of 2.5 cm thick not shown in the figure separated the source and the gas volume of the chamber. When a 106Ru electron source was used, we interposed a thin plastic scintillator detector and only coincidences with this detector were registered. We also used a movable screen made of opaque thin plastic, which could be inserted to blank the scintillation photons between the BaF2 and the chamber, but left the geometry of the system unchanged. ' PHOTOCATHODE The efficiency of the device is defined as the ratio of photoelectrons detected in any anode wire and the average number of uv photons produced in the BaF2 crystal. Therefore this efficiency includes the transmission of the photons in the medium, the photoelectric effect probability, the extraction of the photoelectron to the gaseous medium and its arrival and multiplication at the anode. It was measured using the previ- The results are summarized in Table 1 . In the case where no photocathode was used, a black insulator was interposed between the cathode wires and the photocathode. This was done to measure the conversion in the gas. For these measurements an electric field of 300 V/cm was applied to the drift region. In the cases of gold photocathode, they refer to the cathode wires of the SQS chamber.
Conclusions
These measurements indicate that solid photocathodes can be used in gaseous chambers operating in the saturated mode. However the efficiency of the device is still too small to be used in low energy devices, and it is lower than the value reported by Anderson. 3 Changes in the electric field at the photocathode have small effects in the efficiency. Photoconversion in the gas contributes less than 20% in all cases and the rest of the photoelectrons originate in the photocathode. Other photocathodes are presently being studied.
